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(54) [Title of the Invention] Method of Controlling 
Registration of Position of Portable Terminal Unit 
(57) [Abstract] 

[Object] To provide a method of controlling registration of 
position of a portable terminal unit for retrieving the 
position registration information of a portable terminal 
unit; e.g., a wireless telephone, by means of an external 
terminal unit. 

[Constitution] A method of controlling registration of 
position of a portable terminal unit, which is used in a 
system that comprises a plurality of portable terminal units 
each assigned a unique terminal number, connection devices 
which transmit to and receive from the portable terminal 
units radio waves for forming a plurality of service areas, 
and a main device comprising a radio control circuit which 
controls the connection devices and a wired control circuit 
which is connected to a private branch exchange PBX or a 
public network line. The method enables acquisition of the 
service area of a connection device connected to a specific 
portable terminal unit as position registration information 
of the specific portable terminal unit. In the method, an 
external terminal unit accesses the radio control circuit via 
an interface which connects the external terminal unit to the 
main device and transmits a pseudo-connection request signal 
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to the portable terminal unit via the connection device to 
thereby retrieve the position registration information of the 
portable terminal unit . 
[Claims] 

[Claim 1] A method of controlling registration of position 
of a portable terminal unit which is used in a wireless 
telephone system that comprises a plurality of portable 
terminal units each assigned a unique terminal number, a 
plurality of connection devices which transmit to and receive 
from the portable terminal units radio waves for forming a 
plurality of service areas, and a main device comprising a 
radio control circuit which controls the connection devices 
and a wired control circuit which controls connection with a 
public network line or a private branch exchange PBX, the 
method enabling acquisition of the service area of a 
connection device connected to a specific portable terminal 
unit as position registration information of the specific 
portable terminal unit, wherein 

an external terminal unit accesses the radio control 
circuit via an interface which can connect the external 
terminal unit to the main device and transmits a pseudo- 
connection request signal to the portable terminal unit via 
the connection device to thereby retrieve the position 
registration information of the portable terminal unit. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
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The present invention relates to a method of controlling 
registration of positions of portable terminal units which is 
used in a wireless telephone system designed for household 
use, business use, or the like and which enables an external 
terminal unit, such as a personal computer, special terminal, 
or telephone, to retrieve a position (position registration 
information) of a portable terminal unit by calling a user of 
the terminal, without requiring user's oral or manual 
operation . 
[0002] 
[Prior Art] 

A prior art method of controlling registration of 
position of a portable terminal will be described with 
reference to Figs. 1 to 3 , wherein Fig. 1 is a flowchart of 
the position registration operation signal of a portable 
terminal unit 1 in the prior art. Fig. 2 is a diagram showing 
the constitution of the position registration control device 
of the portable terminal unit in the prior art, and Fig. 3 is 
a diagram showing the contents of control signals used in the 
prior art . 
[0003] 

In the wireless telephone system shown in Fig. 2, a 
private branch exchange PBX (to be abbreviated "PBX" 
hereinafter) or a public network line is connected to a 
plurality of connection devices 21 to 29 via a radio control 
circuit 31 and a wired control circuit 32 in a main device 30 
which controls a radio circuit, a wired circuit, and position 
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registration information. When portable terminal units 11 to 
19 are present in corresponding areas (to be referred to as 
service areas 51 to 59 hereinafter) where radio waves from 
the connection devices 21 to 29 reach the corresponding 
portable terminal units 11 to 19 to thereby provide call 
services to the portable terminal units 11 to 19, the 
position registration information of each of the portable 
terminal units 11 to 19 is stored in an information 
processing storage circuit 33. 
[0004] 

In order to obtain the position registration information, 
a user accesses the information processing storage circuit 33 
by means of an external terminal unit 4 . As described in 
Japanese Patent Application Laid-Open No. 4-371027, the 
position registration information in the information 
processing storage circuit 33 is updated through position 
registration which is effected by manual transmission of a 
signal from the portable terminal units 11 to 19 at an 
arbitrary time or by automatic transmission of a signal from 
the portable terminal units 11 to 19 at predetermined 
intervals . 
[0005] 

Therefore, the timing for updating the position 
registration information depends on the decisions of the 
users of the portable terminal units 11 to 19, or the 
position registration information is not updated between the 
predetermined intervals. Consequently, when the user of the 
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portable terminal unit moves, position registration 
information which does not accurately reflect the user's 
current position remains in the information processing 
storage circuit 33. 
[0006] 

Heretofore, the portable terminal units 11 to 19 are 
managed by the radio control circuit 31 and connected to the 
PBX or the public network line via the connection devices 21 
to 29 corresponding to the above service areas 51 to 59 to 
thereby carry out communication. 
[0007] 

The manual operation used for position registration of 
the prior art will now be described with reference to Fig. 1. 
Firstly, when the portable terminal units 11 to 19 and the 
connection devices 21 to 29 are on standby (STla and STlb) , 
the user presses a position registration button on the 
portable terminal unit 11 to thereby transmit a signal which 
initiates a request for position registration (ST2). The 
portable terminal unit 11 conducts a search (to be referred 
to as a "carrier sense operation" hereinafter) for an unused 
communication channel (ST3) and an unused control channel 
(ST4). After finding unused channels by means of the carrier 
sense operation, the portable terminal unit 11 transmits a 
position registration request signal Pd ( ST5 ) . When the 
connection devices 21 to 29 receive the position registration 
request signal Pd (ST6), the main device 30 selects an 
optimum connection device; e.g., connection device 21, (ST7) 
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and acquires the service area 51 of the connection device 21 
as the position registration information of the portable 
terminal unit 11 (ST8). The acquired position registration 
information is stored in the information processing storage 
circuit 33 ( ST9 ) . The connection device 21 selected in ST7 
transmits a position registration request response signal Pr 
to the portable terminal unit 11 (ST10). When the portable 
terminal unit 11 receives the position registration request 
response signal Pr (ST11) and is thereby informed of 
completion of position registration, the portable terminal 
unit 11 transmits to the connection device 21 a disconnection 
request signal Cd for terminating the communication, then 
stops emission of a radio wave (ST12) and returns to STla to 
be on standby again. Upon receiving the disconnection 
request signal Cd (ST13), the connection device 21 stops 
emission of a radio wave (ST14) and returns to STlb to be on 
standby -again. 
[0008] 

Fig. 3 is a diagram showing the contents of the position 
registration request signal Pd and position registration 
request response signal Pr of the prior art. The position 
registration request signal Pd comprises a bit synchronizing 
signal, a frame synchronizing signal, a call name, a call 
name error correction code, and control information. Of 
these constituents, descriptions of the bit synchronizing 
signal, frame synchronizing signal, call name, and call name 
error correction code are omitted, since they are defined in 
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the relevant standard (RCR, radio wave system development 
center, STD-13, pp. 10 to 13). The control information 
comprises a connection request signal, a communication 
channel-selection signal, and the number of the terminal unit 
which transmits the signal Pd. The constitution of the 
position registration request response signal Pr is the same 
as that of the position registration request signal Pd, 
except for the constitution of the control information. The 
control information of the position registration request 
response signal Pr comprises a connection request response 
signal, a service area number, and the number of the terminal 
unit which receives the signal Pr. The service area number 
is the same as the position registration information stored 
in the information processing storage circuit 33. 
[0009] 

Consequently, after completion of the above position 
registration, the position registration information stored in 
the information processing storage circuit 33 can be 
retrieved by the external terminal unit 4 via an interface 34. 
[0010] 

[Problems to be Solved by the Invention] 

The conventional position registration system involves 
the following problems. 

(1) Since position registration is initiated by the 
portable terminal units 11 to 19, the portable terminal units 
11 to 19 must have a function of performing the position 
registration manually or automatically. 
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[0011] 

(2) When the position registration is performed manually, 
the position registration information stored in the 
information processing storage circuit 33 is not updated 
unless a user presses a button on the portable terminal unit 
1 , and as a result the current positions of the portable 
terminal units 11 to 19 cannot be known with accuracy. 
Further, in order for the above function to be imparted to 
the portable terminal units 11 to 19, an additional button 
must be provided to the portable terminal units 11 to 19, 
thereby increasing their sizes. 

[0012] 

(3) When the position registration is performed 
automatically, the registration is carried out at 
predetermined intervals and a user cannot change the 
intervals. Therefore, when the interval is long, the 
position registration information cannot be updated in 
accordance with the frequency of movement of the users of the 
portable terminal units 11 to 19. On the other hand, when 
the interval is short, batteries in the portable terminal 
units are consumed quickly. Thus, as in the case of manual 
position registration, present position cannot be obtained 
reliably and economically. 

[0013] 

(4) In order to enable retrieval of the position 
registration information of the portable terminal units 11 to 
19 by way of the external terminal unit 4, the main device 30 
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must have the functions of storing the position registration 
information and searching the information processing storage 
circuit 33 for the information. When the information 
processing storage circuit 33 which stores the position 
registration information is incorporated into a relatively 
small wireless telephone system, the system increases in size, 
complexity, and costs. 
[0014] 

[Means for Solving the Problems] 

Therefore, an object of the control method of the 
present invention is to provide the function of retrieving 
accurate position registration information of a portable 
terminal unit by way of the external terminal unit 4 without 
imparting a circuit for position registration to the portable 
terminal unit and imparting a circuit for storing the 
position registration information to the main device 30. 
[0015] 

To achieve the above object* the wireless telephone 
system according to the present invention follows the steps 
shown in Fig. 4. When the external terminal unit 4 issues a 
request for retrieving position registration information, the 
main device 30 transmits a pseudo-connection request signal 
Dd to the portable terminal units 11 to 19 via the connection 
devices 21 to 29 to thereby obtain, as position registration 
information, the service areas 51 to 59 of the connection 
devices 21 to 29 to which the portable terminal units 11 to 
19 are connected. Thus, since a user issues a position 
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registration information request by means of the external 
terminal unit 4 each time he wants to know the position of 
the portable terminal unit, there is no need to store 
position registration information. Therefore, there is no 
need for the information processing storage circuit 33 in the 
main device 30 for retrieving position registration 
information by use of the external terminal unit 4 and the 
position registration function of registering the positions 
of the portable terminal units 11 to 19 manually or 
automatically. In addition, since the update of position 
registration information does not depend on the decision of a 
user and can be performed at an arbitrary time, the positions 
of the portable terminal units 11 to 19 can be known with 
accuracy. 
[0016] 
[Effect] 

In order to determine the current position of a user 
without speaking with the user over the telephone, the 
service areas in which the portable terminal units 11 to 19 
are present are checked by means of radio waves and are 
displayed on the external terminal unit 4 or the like. The 
external terminal unit 4 retrieves the latest position 
registration information by accessing the radio control 
circuit via the interface 34; 
[0017] 
[Example] 

The present invention will be further described with 
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reference to Figs. 4 to 7 , wherein Fig. 4 is a flowchart of 
the position registration operation signal of the portable 
terminal unit 11 in the present invention. Fig. 5 is a block 
diagram showing a device which carries out the method of 
controlling registration of position of a portable terminal 
unit of the present invention, Fig. 6 is a diagram 
illustrating the case where an external terminal unit is 
connected to a plurality of main devices in* the present 
invention, and Fig. 7 is a diagram showing the contents of 
the control signals used in the present invention. 
[0018] 

In Fig. 5, portable terminal units 11 to 19 are each 
assigned a unique terminal number and connected to 
corresponding connection devices 21 to 29 by means of radio 
communication. The connection devices 21 to 29 have service 
areas 51 to 59, respectively. Further, a main device 30 has 
a wired control circuit 32 to be connected to a public 
network line or a PBX, and a radio control circuit 31 which 
controls the connection devices 21 to 29. The radio control 
circuit 31 has the function of selecting an optimum 
connection device from among the connection devices 21 to 29 
when the main device exchanges signals with the portable 
terminal units 11 to 19. An interface 34 is a circuit which 
connects an external terminal unit 4 to the radio control 
circuit 31 and provides position registration information to 
the external terminal unit 4, and has the function of 
matching signals between the external terminal unit 4 and the 
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radio control circuit 31. 
[0019] 

The connection devices 21 to 29 are disposed between the 
main device 30 and the corresponding portable terminal units 
11 to 19, and the service areas 51 to 59 of the connection 
devices 21 to 29 are a minimum unit for position registration. 
The main device 30 controls the entire system and controls 
the connection to the public network line or PBX. 
[0020] 

In Fig. 4, the effects of standby (ST1), carrier sense 
operation (ST3 and ST4 ) , and termination of emission of a 
radio wave (ST11 and ST13) are the same as those described in 
connection with Fig. 1. Therefore, their repeated 
descriptions are omitted. 
[0021] 

When the portable terminal units 11 to 19 and the 
connection devices 21 to 29 are on standby (STla and STlb) 
and the external terminal unit 4 issues a request for, for 
example, the position registration information of the 
portable terminal unit 11 (ST20), carrier sense operation is 
performed on all the connection devices 21 to 29 connected to 
the main device 30 so as to search for an unused 
communication channel and an unused control channel (ST3 and 
ST4). After the completion of the carrier sense operation, 
the connection devices 21 to 29 each transmit a pseudo- 
connection request signal Dd (ST21). When the portable 
terminal unit 11 targeted for position registration receives 
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the pseudo-connection request signal Dd (ST22), an optimum 
connection device; e.g., the connection device 21, is 
selected according to the intensity of the received radio 
wave (ST7), and the service area 51 of the connection device 
21 is transmitted to the connection device 21 as the service 
area number in the control information included in a pseudo - 
connection request response signal Dr (ST23). By receiving 
the pseudo connection request response signal Dr (ST24), the 
main device 30 confirms that the portable terminal unit 11 is 
connected to the connection device 21. Meanwhile, the main 
device 30 identifies the service area 51 corresponding to the 
connection device 21 as position registration information 
(ST25) and reports the obtained position registration 
information to the external terminal unit 4 (ST8). Then, 
after the main device 30 transmits to the portable terminal 
unit 11, via the connection device 21, a disconnection 
request signal Cd which indicates termination of the 
communication, the connection device 21 stops emission of a 
radio wave (ST12) and returns to STlb to thereby return to 
standby. Upon receiving the disconnection request signal Cd 
(ST13), the portable terminal unit 11 stops emission of a 
radio wave (ST14) and returns to STla to thereby return to 
standby. 
[0022] 

Fig. 7 is a diagram showing the contents of the pseudo - 
connection request signal Dd and the pseudo-connection 
request response signal Dr. The pseudo-connection request 
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signal Dd comprises a bit synchronizing signal, a frame 
synchronizing signal, a call name, a call name error 
correction code, and control information. The control 
information comprises a connection request signal, a 
communication channel- selection number, a service area number, 
and the number of the terminal unit which receives the signal 
Dr. Further, the control information also includes a command 
which causes a portable terminal unit, e.g., the portable 
terminal unit 11, which has received the connection request 
signal to respond without sounding. 
[0023] 

The constitution of the pseudo-connection request 
response signal Dr is the same as that of the pseudo- 
connection request signal Dd, except for the contents of the 
control information. The control information of the pseudo- 
connection request response signal Dr comprises a connection 
request response signal, a service area number, and the 
number of the terminal unit which transmits the signal Dr. 
The service area- number is transmitted to the external 
terminal unit 4 as the position registration information. 
[0024] 

Fig. 6 is a diagram illustrating the case where an 
external terminal unit 4 is connected to a plurality of main 
devices 30. The external terminal unit 4 is connected to the 
two main devices 30 in the same manner. The single external 
terminal unit 4 can obtain position registration information 
from a plurality of systems and display the information. 



14 



[0025] 

[Effect of the Invention] 

The control method of the present invention has the 
following effects. 

(1) The positions of the portable terminal units 11 to 19 can 
be searched without imparting to the portable terminal units 
11 to 19 the function of registering the position manually or 
automatically, and the portable terminal units 11 to 19 can 
be decreased in size and cost. 
[0026] 

(2) Since the main device 30 does not need to store 
position registration information, thus simplifying the 
system, the position search function can be imparted to even 
a low-cost system. 

[0027] 

(3) Since the main device 30 and the connection devices 
21 to 29 search the positions of the portable terminal units 
11 to 19, the users of the portable terminal units 11 to 19 
no longer need to register the positions of the portable 
terminal units 11 to 19. 

[0028] 

(4) The operation of position registration can be 
initiated at any time; therefore, even when the users of the 
portable terminal units 11 to 19 move to other locations, the 
information can be updated and the current positions of the 
portable terminal units 11 to 19 can be known with accuracy 
by adoption of short update intervals . 
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[Brief Description of the Drawings] 

[Fig. 1] A flow chart of the position registration operation 

signal of a portable terminal unit 11 in the prior art. 

[Fig. 2] A block diagram of the position registration control 

system of portable terminal units in the prior art. 

[Fig. 3] A diagram showing the contents of control signals 

used in the prior art . 

[Fig. 4] A flow chart of the position registration operation 
signal of a portable terminal unit 11 in the present 
invention . 

[Fig. 5] A block diagram showing a device which carries out 
the method of controlling registration of position of a 
portable terminal unit of the present invention. 
[Fig. 6] A diagram illustrating the case where an external 
terminal unit is connected to a plurality of main devices in 
the present invention. 

[Fig. 7] A diagram showing the contents of control signals in 
the present invention. 
[Description of Reference Numerals] 
11 to 19 portable terminal units 
21 to 29 connection devices 

30 main device 

31 radio control circuit 

32 wired control circuit 

33 information processing storage circuit 

34 interface 

4 external terminal unit 
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51 to 59 service areas 
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30: MAIN DEVICE 

31: RADIO CONTROL CIRCUIT 

32: WIRED CONTROL CIRCUIT 

33: INFORMATION PROCESSING STORAGE CIRCUIT 

34: INTERFACE 

4: EXTERNAL TERMINAL UNIT 

51: SERVICE AREA 

21: CONNECTION DEVICE 

11: PORTABLE TERMINAL UNIT 

59: SERVICE AREA 

29: CONNECTION DEVICE 

19: PORTABLE TERMINAL UNIT 

Fig. 3 

(1) POSITION REGISTRATION REQUEST SIGNAL Pd 
A: BIT SYNCHRONIZING SIGNAL 

B: FRAME SYNCHRONIZING SIGNAL 
C: CALL NAME 

D: CALL NAME ERROR CORRECTION CODE 

E: CONTROL INFORMATION 

F: CONNECTION REQUEST SIGNAL 

COMMUNICATION CHANNEL -SELECTING NUMBER 

NUMBER OF TERMINAL UNIT WHICH TRANSMITS SIGNAL Pd 

(2) POSITION REGISTRATION REQUEST RESPONSE SIGNAL Pr 
A: BIT SYNCHRONIZING SIGNAL 

B: FRAME SYNCHRONIZING SIGNAL 
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Fig. 1 

30: MAIN DEVICE 

21-29: CONNECTION DEVICES 

11: PORTABLE TERMINAL UNITS 

STla: STANDBY 

STlb: STANDBY 

A: TRANSMISSION 

B : STOP 

ST2: POSITION REGISTRATION REQUEST 

ST3: COMMUNICATION CHANNEL CARRIER SENSE 

ST4: CONTROL CHANNEL CARRIER SENSE 

ST5: TRANSMIT POSITION REGISTRATION REQUEST SIGNAL Pd 

ST6: RECEIVE POSITION REGISTRATION REQUEST SIGNAL Pd 

ST7: SELECTION OF CONNECTION DEVICE 

ST8: ACQUIRE POSITION REGISTRATION INFORMATION 

ST9: INFORMATION PROCESSING, STORAGE 

ST10: TRANSMIT POSITION REGISTRATION REQUEST RESPONSE SIGNAL 
Pr 

ST11: RECEIVE POSITION REGISTRATION REQUEST RESPONSE SIGNAL 
Pr 

ST12: TRANSMIT DISCONNECTION REQUEST SIGNAL Cd 

STOP EMISSION OF RADIO WAVE FROM PORTABLE TERMINAL UNIT 
ST13: RECEIVE DISCONNECTION REQUEST SIGNAL Cd 
ST14: STOP EMISSION OF RADIO WAVE FROM CONNECTION DEVICE 

Fig. 2 

A: PBX OR PUBLIC NETWORK LINE 
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C: CALL NAME 

D: CALL NAME ERROR CORRECTION CODE 
E: CONTROL INFORMATION 

F: CONNECTION REQUEST RESPONSE SIGNAL 
SERVICE AREA NUMBER 

NUMBER OF TERMINAL UNIT WHICH RECEIVES SIGNAL Pr 
Fig. 7 

(1) PSEUDO CONNECTION REQUEST SIGNAL Dd 
A: BIT SYNCHRONIZING SIGNAL 

B: FRAME SYNCHRONIZING SIGNAL 
C: CALL NAME 

D: CALL NAME ERROR CORRECTION CODE 

E: CONTROL INFORMATION 

F: CONNECTION REQUEST SIGNAL 

COMMUNICATION CHANNEL -SELECTING NUMBER 

SERVICE AREA NUMBER 

NUMBER OF TERMINAL UNIT WHICH RECEIVES SIGNAL Dd 

(2) PSEUDO CONNECTION REQUEST RESPONSE SIGNAL Dr 
A: BIT SYNCHRONIZING SIGNAL 

B: FRAME SYNCHRONIZING SIGNAL 
C: CALL NAME 

D: CALL NAME ERROR CORRECTION CODE 
E: CONTROL INFORMATION 

F: CONNECTION REQUEST RESPONSE SIGNAL 
SERVICE AREA NUMBER 

NUMBER OF TERMINAL UNIT WHICH TRANSMITS SIGNAL Dr 
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Fig- 4 

30: MAIN DEVICE 
21-29: CONNECTION DEVICES 
11: PORTABLE TERMINAL UNITS 
4: EXTERNAL TERMINAL UNIT 

ST20: POSITION REGISTRATION INFORMATION REQUEST 
STla: STANDBY 
STlb: STANDBY 
A: TRANSMISSION 
B : STOP 

ST3: COMMUNICATION CHANNEL CARRIER SENSE 
ST4: CONTROL CHANNEL CARRIER SENSE 

ST21: TRANSMIT PSEUDO CONNECTION REQUEST SIGNAL Dd 
ST22: RECEIVE PSEUDO CONNECTION REQUEST SIGNAL Dd 
ST7: SELECTION OF CONNECTION DEVICE 

ST23: TRANSMIT PSEUDO CONNECTION REQUEST RESPONSE SIGNAL Dr 
ST24: RECEIVE PSEUDO CONNECTION REQUEST RESPONSE SIGNAL Dr 
ST25: IDENTIFY POSITION REGISTRATION INFORMATION 
ST8: ACQUIRE POSITION REGISTRATION INFORMATION 
ST12: TRANSMIT DISCONNECTION REQUEST SIGNAL Cd 

STOP EMISSION OF RADIO WAVE FROM CONNECTION DEVICE 
ST13: RECEIVE DISCONNECTION REQUEST SIGNAL Cd 

ST14: STOP EMISSION OF RADIO WAVE FROM PORTABLE TERMINAL UNIT 
Fig. 5 

A: PBX OR PUBLIC NETWORK LINE 



21 



30: MAIN DEVICE 

31: RADIO CONTROL CIRCUIT 

32: WIRED CONTROL CIRCUIT 

34: INTERFACE 

4: EXTERNAL TERMINAL UNIT 

51: SERVICE AREA 

21: CONNECTION DEVICE 

11: PORTABLE TERMINAL UNIT 

59: SERVICE AREA 

29: CONNECTION DEVICE 

19: PORTABLE TERMINAL UNIT 

Fig. 6 

A: PBX OR PUBLIC NETWORK LINE 

30: MAIN DEVICE 

31: RADIO CONTROL CIRCUIT 

32: WIRED CONTROL CIRCUIT 

34: INTERFACE 

4: EXTERNAL TERMINAL UNIT 

51: SERVICE AREA 

21: CONNECTION DEVICE 

11: PORTABLE TERMINAL UNIT 

59: SERVICE AREA 

29: CONNECTION DEVICE 

19: PORTABLE TERMINAL UNIT 
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